Stimulation of topoisomerase II-mediated DNA cleavage by ellipticine derivatives: structure-activity relationship.
Ellipticines are aromatic compounds that intercalate between DNA base pairs and display significant antitumor activity. The cytotoxicity of these compounds is mediated by DNA topoisomerase II, and the presence of a hydroxy group at position 9 of the pyridocarbazole ring system of ellipticines has been found to be essential for high levels of cytotoxicity. The ability of 13 ellipticine derivatives to stabilize the topoisomerase II-DNA covalent complex in vitro was studied, and the data obtained with five pairs of hydroxylated and nonhydroxylated analogues indicate that the hydroxy group at position 9 plays a crucial role in the stabilization of the complex. The influence, upon the complex stabilization, of various substituents at positions 1, 2, 5, and 6 of the pyridocarbazole ring system was investigated. The interaction with DNA of four ellipticine derivatives was studied in the topoisomerase II standard medium. Results suggest that the degree of unwinding might be a determinant of topoisomerase II-DNA-drug complex stability. In addition, the 5-ethyl derivative was observed to induce covalent complex stabilization by a cooperative mechanism.